Macrophage-inflammatory protein-3alpha mediates epidermal growth factor receptor transactivation and ERK1/2 MAPK signaling in Caco-2 colonic epithelial cells via metalloproteinase-dependent release of amphiregulin.
Previously, we reported that normal colonocytes produce the memory CD4(+) T cell-directed chemokine MIP-3alpha, and that epithelial MIP-3alpha levels are elevated in inflammatory bowel disease. Interestingly, the unique receptor for MIP-3alpha, CCR6, is expressed by a variety of cell types including colonocytes, suggesting that MIP-3alpha may regulate additional biological activities in the intestine. The aim of this study was to determine whether MIP-3alpha can induce intestinal epithelial cell proliferation and to examine the signaling mechanisms that mediate this response. We show that nonstimulated Caco-2 and HT-29 colonic epithelial cells express CCR6, and that stimulation of Caco-2 cells by MIP-3alpha can dose dependently increase cell proliferation as well as activate the epidermal growth factor receptor (EGFR) and ERK1/2 MAPK. MIP-3alpha-mediated ERK1/2 activation in Caco-2 cells appeared to require metalloproteinase-dependent release of the endogenous EGFR ligand amphiregulin and transactivation of the EGFR. Moreover, blockade of amphiregulin bioactivity using a neutralizing polyclonal Ab significantly reduced MIP-3alpha-mediated, but not EGF-mediated Caco-2 cell proliferation. Taken together, our findings indicate that MIP-3alpha can regulate mitogenic signaling in colonic epithelial cells and thus may serve an important homeostatic function in the intestine by regulating tissue turnover and maintenance of the epithelium, in addition to its role in regulating leukocyte recruitment.